
APPENDIX A – Carbon Dioxide Emissions from Combustion of Fossil Fuels

Data from State Inventory Tool:
INPUT:
Table A-1  Combustion Efficiencies
Fuel Default

Efficiency
Coal 99.0%
Natural Gas 99.5%
Petroleum 99.0%
LPG 99.5%

Table A-2  Carbon Content Coefficients (lbs Carbon/million Btu)
Fuel Default Carbon

Content
Asphalt and Road Oil 45.46

Aviation Gasoline 41.60

Distillate Fuel 43.98

Jet Fuel, Kerosene variable by year

Jet Fuel, Naphtha 43.50

Kerosene 43.48
LPG variable by year
Lubricants 44.62
Motor Gasoline variable by year

Residual Fuel 47.38

Misc. Petro Products variable by year

Feedstocks, Naphtha 39.99

Feedstocks, Other Oils 43.98

Pentanes Plus 40.21

Petroleum Coke 61.40

Still Gas 38.60
Special Naphthas 43.78
Unfinished Oils variable by year
Waxes 43.67

Residential Coal variable by year

Commercial Coal variable by year

Industrial Coking Coal variable by year

Industrial Other Coal variable by year
Independent Power Coal variable by year

Utility Coal variable by year

Natural Gas 31.90

Aviation Gasoline Blending Components 41.60

Motor Gasoline Blending Components variable by year

Crude Oil variable by year
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Table A-3  Carbon Coefficient (CC) for fuels with CC's that vary by year (lbs Carbon/million Btu)
Fuel Type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
LPG 37.45 37.44 37.46 37.42 37.51 37.47 37.45 37.45 37.45 37.45 37.45
Motor Gasoline 42.79 42.79 42.81 42.84 42.88 42.73 42.68 42.66 42.62 42.62 42.64
Jet Fuel, Kerosene 42.77 42.77 42.74 42.71 42.66 42.63 42.62 42.62 42.62 42.62 42.62
Motor Gasoline Blending Components 42.79 42.79 42.81 42.84 42.88 42.73 42.68 42.66 42.62 42.62 42.64
Misc. Petro Products 44.44 44.49 44.58 44.59 44.56 44.59 44.64 44.62 44.62 44.51 44.60
Unfinished Oils 44.44 44.49 44.58 44.59 44.56 44.59 44.64 44.62 44.62 44.51 44.60
Utility Coal 57.22 57.19 57.25 57.46 57.38 57.49 57.60 57.53 55.96 56.03 56.03
Residential + Commercial Coal 57.76 55.91 55.88 55.88 55.88 55.88 55.88 55.93 55.86 55.86 55.86
Industrial Coking Coal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Industrial Other Coal 56.21 56.15 56.21 56.32 56.18 56.15 56.24 57.19 56.05 56.02 56.02
Crude Oil 44.44 44.49 44.58 44.59 44.56 44.59 44.64 44.62 44.62 44.51 44.60

Table A-4  Storage Factors for the Non-Energy Use of Fossil Fuels (%)
Fuel Default 

Storage
Factor

Asphalt and Road Oil 100%
Distillate Fuel 50%
LPG 63%
Lubricants 9%
Residual Fuel 50%
Feedstocks, Naphtha 63%
Feedstocks, Other Oils 63%
Misc. Petro Products 100%
Pentanes Plus 63%
Petroleum Coke 50%
Still Gas 80%
Special Naphthas 0%
Waxes 100%
Industrial Coking Coal 75%
Natural Gas 63%
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Table A-5  Residential Sector Fuel Consumption (Billion BTU)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Coal                22                40                 18               156               193              422               316              445               351              470              493 

Distillate Fuel        26,995         29,871        27,686        29,896          27,951        23,036        22,848         19,987          16,071          17,187          17,367 

Kerosene               165               172               165              266               192               194               231              250              223              345              256 

LPG          15,180         18,940         17,938         20,103          19,916         20,143        26,963        23,849          21,418        25,293         23,767 

Natural Gas        114,733      124,948        124,516        131,564        129,714        137,515      149,824       137,329        117,210       129,148       136,381 

Table A-6  Commercial Sector Fuel Consumption (Billion BTU)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Coal               102                211                89              760            1,095          2,824           2,318           3,596           2,841          3,448          3,988 

Distillate Fuel         10,670           11,415          9,036          9,009           7,605           6,184            5,775            7,757           7,948           7,676            7,713 

Kerosene                49                 50                 58                 61                46                 56                69                42                 57                39                 55 

LPG           2,679          3,342           3,166           3,548            3,515            3,555           4,758          4,209           3,780          4,463           4,194 

Motor Gasoline            1,678            1,297            1,112              265              463              268               417              264               271              444               410 

Residual Fuel           1,380            1,124            1,454            1,237            1,050              690              835              847            1,562           1,263            1,377 

Natural Gas        66,736         72,016          71,956         77,926         79,553        85,826         95,041         89,716        82,202        82,676          81,918 

Table A-7  Transportation Sector Fuel Consumption (Billion BTU)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Aviation Gasoline               615              529               612              602           1,438           1,886            1,853           2,453           2,291              674              566 

Distillate Fuel         74,997         68,010        70,983 
75,111 

       85,428         89,100         91,294         94,457         97,748        101,017         98,512 

Jet Fuel, Kerosene           6,737           5,920           8,522           9,595         10,058          11,544           8,661          11,046          10,571          19,316          17,798 

Jet Fuel, Naphtha           1,264             1,651            1,167            1,178            1,075                 45                 13                   5                  -                    -                    -   

LPG              428              504              436              544            1,070              444              384               357              637               189               161 

Motor Gasoline       250,871      253,852      257,242      265,376      270,807       278,918      283,691       279,675      299,478     300,489      295,949 

Residual Fuel                 10                   2                 51                68                 72               140              202                 78                92                49                 51 

Natural Gas          4,440           4,454           4,047          3,699         10,009           4,277          4,304           4,650          4,390          4,239           4,143 
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Lubricants           3,245          2,903          2,960           3,014            3,150          3,096           3,005            3,174          3,323           3,358          3,308 

Table A-8  Industrial Sector Fuel Consumption (Billion BTU)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Coking Coal                  -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -   

Independent Power Coal              682                  -                682               681            2,158          2,228           1,480                  -                 545              430              536 

Other Coal        47,324         45,641        44,539        43,400        47,930        47,204        40,095        42,506          41,013        40,092          40,121 

Asphalt and Road Oil         24,451           22,111        20,607          21,585        23,363         27,565         27,381         34,212        39,897          41,091        38,376 

Aviation Gasoline Blending
Components

                   1                 (0)                   0                   0                 13                 12                 16                 21                   8                 13                   8 

Crude Oil                  -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -   

Distillate Fuel        20,948        23,900         24,355        27,838        29,356        25,882        27,882         28,475        26,338        36,927         47,967 

Feedstocks, Naphtha less
than 401 F 1,115 

           1,597            2,015            1,873           2,128           1,992          18,174        20,338         22,143         19,037        23,263 

Feedstocks, Other Oils
greater than 401 F

           2,417           4,419            4,351           4,509          4,480           4,279        27,666        32,656         31,042         30,756        27,382 

Kerosene                60                 55                66               106                92                 85 
111 

                85                89              278                66 

LPG           5,869           7,828           6,654           6,910          8,060           7,568           8,139           7,509           4,742          9,862          12,019 

Lubricants          3,084           2,759           2,813          2,864          2,994          2,942           2,855           3,016            3,158            3,191           3,143 
Motor Gasoline          4,096           5,236           4,287          4,333           4,782          4,869          4,802           4,763          3,486          3,924          4,066 

Motor Gasoline Blending
Components

               119               (57)               170                  -                    -                    -                    -                    -                    -                    -                    -   

Misc. Petro Products              442               815               535              506               565               519           3,376           3,706            4,512          4,243           4,520 

Petroleum Coke              956              936           1,000              950               914              908               910              892              897              956               901 

Pentanes Plus              802             1,571            1,723            1,775           1,809            1,805         13,460         12,472          11,148         13,839          13,012 

Residual Fuel           5,679          4,224           3,861          6,642            6,971          4,462           5,483            5,912           4,505           6,305           7,043 

Still Gas           3,270            3,165            3,251          3,229           3,169           3,120            3,411           3,353           2,953           2,907          2,928 



5

Special Naphthas            2,501           2,675            3,178            3,179          2,464            2,153          3,026          2,934           4,355           5,903           3,953 

Unfinished Oils             (819)            (999)             (797)            (894)             (615)            (706)            (268)            (238)            (645)            (582)             (811)

Waxes              884             1,517           1,609            1,729            1,753            1,753             1,791           1,609            1,559            1,377            1,217 

Natural Gas      122,626      129,698       131,439       135,546       136,729       147,684        151,470       157,408       143,528        148,197        161,450 

 Table A-9  Electric Utility Sector Fuel Consumption (Billion BTU)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Coal       349,671      362,013      354,599       361,542      376,782        392,511       410,106      441,890       425,957      427,483        454,110 

Distillate Fuel              660              854              479               714            1,279            1,127              936            1,535            1,815           1,984            1,571 

Petroleum Coke                  -                    -                256              663              969              866              798            1,072           1,093            1,211            1,159 

Residual Fuel                  -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -   

Natural Gas          2,398           2,728          2,608            3,107          3,863           9,373            7,401         15,902         16,560          14,218          12,139 
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OUTPUT:
Table A-10  Carbon Dioxide Emissions from Combustion of Fossil Fuel (MMTCO2E)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Residential           8.97           9.95           9.70          10.39          10.14          10.23          11.28          10.23           8.73           9.70           9.99 

Coal           0.00           0.00           0.00            0.01           0.02           0.04           0.03           0.04           0.03           0.04           0.05 

Petroleum            2.91           3.35            3.13           3.43           3.27           2.93           3.34           2.94            2.51           2.84           2.75 

Natural Gas           6.06           6.60           6.57           6.95           6.85           7.26            7.91           7.25            6.19           6.82           7.20 

Commercial           4.70           5.04           4.85            5.18            5.19           5.54           6.04           5.98           5.56           5.65           5.65 

Coal            0.01           0.02            0.01           0.07            0.10           0.26            0.21           0.33           0.26           0.32           0.37 

Petroleum             1.17            1.22            1.05           0.99           0.89           0.74            0.81            0.91           0.95           0.97           0.96 

Natural Gas           3.52           3.80           3.80             4.11           4.20           4.53           5.02           4.74           4.34           4.36           4.32 

Industrial          13.94          14.40          14.50          15.02          15.77          15.77          17.13          17.78          16.44          17.61          19.01 

Coal           4.44           4.22            4.19           4.09           4.63           4.57           3.85           4.00           3.84           3.74           3.75 

Petroleum           3.20            3.51           3.52           3.93            4.12           3.60           5.47           5.68           5.24           6.28           7.00 

Natural Gas           6.30           6.67           6.79           6.99           7.02           7.60           7.80           8.09           7.36           7.59           8.27 

Transportation          24.19         23.84         24.44         25.39         27.00         27.49         27.75          27.91         29.49         30.26         29.65 

Coal                -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -   

Petroleum         23.96          23.61         24.23         25.20         26.47         27.26         27.52         27.67         29.26         30.04         29.43 

Natural Gas           0.23           0.24            0.21           0.20           0.53           0.23           0.23           0.25           0.23           0.22           0.22 

Electric Utilities          33.12         34.30         33.62         34.49         35.99         37.82         39.43         42.92         40.37         40.45         42.77 

Coal         32.94         34.09         33.42          34.21         35.60          37.16         38.89          41.86         39.25         39.44          41.89 

Petroleum           0.05           0.06           0.06            0.12            0.19            0.17            0.15           0.22           0.24           0.27           0.23 

Natural Gas            0.13            0.14            0.14            0.16           0.20           0.49           0.39           0.84           0.87           0.75           0.64 

International Bunker Fuels                -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -   

Petroleum                -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -   

TOTAL         84.92         87.53          87.12         90.46         94.08         96.84        101.64       104.82       100.58       103.67       107.08 

Coal         37.40         38.33         37.62         38.38         40.35         42.02         42.99         46.23         43.38         43.54         46.06 

Petroleum          31.28          31.74          31.99         33.67         34.94          34.71         37.30         37.43         38.20         40.39         40.37 

Natural Gas          16.25          17.45          17.51          18.41          18.80          20.11          21.35          21.16          19.00          19.75         20.65 
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